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DETAILED ACTION 



Specification 



1 . The disclosure is objected to because of the following informalities: 

a. Pg. 1, line 18, examiner suggests using "achieve" instead of "achiever". 

b. Pg. 4, line 5, applicant uses the phrase "show that for a uncoded system". 
Examiner suggests using "show that for an uncoded system" for clarification purposes. 

c. Pg. 4, line 26, applicant makes reference to an "LT estimate". Examiner 
assumes applicant means an "LS estimate". 

d. Pg. 6, line 4, applicant uses the phrase "method an apparatus". Examiner 
suggests using the phrase "method and apparatus" for clarification purposes. 

e. Pg. 6, line 18, applicant uses the phrase "encounted by the channel". 
Examiner suggests using "encountered by the channel" for clarification purposes. 
Appropriate correction is required. 



2. Claim 1 and 14 and 16 are objected to because of the following informalities: 

a. Pg. 18, lines 5, 6 and 9, applicant uses "coeficient". Examiner suggests 
using "coefficient". 

b. Pg. 20, Claims 14 and 16, applicant uses the phrase "each at least one 
channel". Examiner suggests re-writing this phrase for clarification purposes. 
Appropriate correction is required. 



Claim Objections 
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Claim Rejections - 35 USC § 102 



3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 



4. Claims 13, 15 and 17 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Li et al. (IEEE, Robust Channel Estimation for OFDM Systems with Rapid Dispersive 
Fading Channels) (cited by applicant). 

(1) With regard to claim 13, Li et al. discloses estimating at least on channel, the 
method comprising the steps of: determining a receiver multipath profile for the at least 
one channel; and calculating an interpolator coefficient based on said receiver multipath 
profile (Pg. 906, col. 2, lines 44-53, Pg. 907, col. 1, lines 1-22). 

(2) With regard to claim 15, Li et al. further discloses an apparatus for estimating 
at least on channel said apparatus comprising a coefficient interpolator for determining 
a receiver multipath profile for the at least one channel and calculating an interpolation 
coefficient based on said receiver multipath profile (Pg. 906, col. 2, lines 44-53, Pg. 907, 
col. 1, lines 1-22). 

(3) With regard to claim 17, Li et al. further discloses in (Fig. 2) an OFDM 
apparatus comprising: means for storing a receiver multipath power profile and means 
for calculating an interpolator coefficient based on said receiver mulitpath power profile 
(Pg. 904, col. 1, lines 13-46, Pg. 906, col. 2, lines 20-53, Pg. 907, col. 2, lines 1-22). 



States. 
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Claim Rejections - 35 USC § 103 



5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 1-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Edfors et al. (IEEE, OFDM Channel Estimation by Singular Value Decomposition) (cited 
by applicant), in view of Li et al. (IEEE, Robust Channel Estimation for OFDM Systems 
with Rapid Dispersive Fading Channels) (cited by applicant). 

(1) With regard to claim 1 , Edfors et al. discloses a method for estimating a 
channel, the method comprising the steps of: calculating least square channel estimate 
based on a training sequence (Pg. 924, col. 2, lines 8-12, 20-48); and estimating the 
channel based on said interpolation coefficient and said least square channel estimate 
(Pg. 924, col. 2, lines 8-58). However Edfors et al. does not disclose calculating an 
interpolation coefficient, wherein said interpolation coefficient is independent from the 
statistics of the channel. 

However Li et al. discloses a robust channel estimation comprising calculating an 
interpolation coefficient, wherein the interpolation coefficient is independent from the 
statistics of the channel (Pg. 903, col. 2, lines 29-55, Pg. 904, col. 1, lines 1-46). 

Therefore it would have been obvious to one of ordinary skill in the art to modify 
the invention of Edfors et al. to incorporate calculating an interpolation coefficient, 
wherein the interpolation coefficient is independent from the statistics of the channel in 
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order to significantly improve the performance of the OFDM systems in a rapid 
dispersive fading channel (Li et al. abstract). 

(2) With regard to claim 2, claim 2 inherits all the limitations of claim 1 . Li et al. 
further discloses wherein the step of calculating an interpolation coefficient comprises 
the step of calculating the maximum number of resolvable multiple paths on the channel 
(Pg. 904, col. 1, lines 13-46, Pg. 906, col. 2, lines 20-53, Pg. 907, col. 2, lines 1-22). 

(3) With regard to claim 3, claim 3 inherits all the limitations of claim 2. Li et al. 
further discloses wherein the step of calculating an interpolation coefficient further 
comprises the step of constructing a receiver multipath power profile of the channel (Pg. 
904, col. 1, lines 13-46, Pg. 906, col. 2, lines 44-53, Pg. 907, col. 1, lines 1-22). 

(4) With regard to claim 4, claim 4 inherits all the limitations of claim 3. Li et al. 
further discloses wherein the step of calculating an interpolation coefficient further 
comprises performing a fast Fourier transform on said multipath power profile (Pg. 906, 
col. 2, lines 13-25). 

(5) With regard to claim 5, claim 5 inherits all the limitations of claim 4. Li et al. 
further discloses wherein the step of calculating an interpolation coefficient further 
comprises the step of determining an interpolation matrix by constructing a teoplitz of 
the result of the step of performing a fast Fourier transform (Pg. 907, col. 1 , lines 25-53). 

(6) With regard to claim 6, claim 6 inherits all the limitations of claim 5. Edfors et 
al. further discloses wherein the step of calculating an interpolation coefficient further 
comprises multiplying said interpolation matrix by said least square channel estimate 
(Pg. 924, col. 2, line 58). 
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(7) With regard to claim 7, claim 7 inherits all the limitations of claim 1 . 

(8) With regard to claim 8, claim 8 inherits all the limitations of claims 7 and 2. 

(9) With regard to claim 9, claim 9 inherits all the limitations of claims 8 and 3. 

(10) With regard to claim 10, claim 10 inherits all the limitations of claims 9 and 4. 

(1 1 ) With regard to claim 1 1 , claim 1 1 inherits all the limitations of claims 1 0 and 

5. 

(12) With regard to claim 12, claim 12 inherits all the limitations of claims 1 1 and 

6. 

7. Claims 14 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Li et al. (IEEE, Robust Channel Estimation for OFDM Systems with Rapid 
Dispersive Fading Channels) (cited by applicant) as applied to claims 13, 15, and 17 
above, in view of Edfors et al. (IEEE, OFDM Channel Estimation by Singular Value 
Decomposition) (cited by applicant). 

(1) With regard to claim 14, claim 14 inherits all the limitations of claim 13 above. 
However Li et al. does not disclose calculating a least square channel estimate for each 
at least one channel; and multiplying each least squares channel estimated for each at 
least one channel by said interpolation coefficient to estimate each least one channel. 

However Edfors et al. further discloses calculating a least square channel 
estimate for each at least one channel; and multiplying each least squares channel 
estimated for each at least one channel by said interpolation coefficient to estimate 
each least one channel (Pg. 924, col. 2, lines 20-46). 
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Therefore it would have been obvious to one of ordinary skill in the art to modify 
the invention of Li et al. to incorporate calculating a least square channel estimate for 
each at least one channel; and multiplying each least squares channel estimated for 
each at least one channel by the interpolation coefficient to estimate each least one 
channel for a low complex channel estimation. 

(2) With regard to claim 16, claim 16 inherits all the limitations of claim 15 above. 
Edfors et al. further discloses in (Fig. 3) a least squares channel estimator for 
calculating a least squares channel estimate for each at least one channel; and a 
channel estimator coupled to said least squares estimator and said coefficient 
interpolator, said channel estimator for multiplying each least squares channel estimate 
for each at least one channel by said interpolation coefficient to estimate each at least 
one channel (Pg 924, col. 2, lines 8-12, 20-48, Pg. 925, col. 1, lines 1-49). 

8. Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over Edfors 
et al. (IEEE, OFDM Channel Estimation by Singular Value Decomposition) (cited by 
applicant), in combination with Li et al. (IEEE, Robust Channel Estimation for OFDM 
Systems with Rapid Dispersive Fading Channels) (cited by applicant) as applied to 
claim 1 6 above, and further in view of Li et al. (IEEE, Channel Estimation for OFDM 
Systems with Transmitter Diversity in Mobile Wireless Channels) (cited by applicant). 

With regard to claim 18, claim 18 inherits all the limitations of claim 16. Edfors et 
al. in combination with Li et al. disclose all the limitations of claim 16. However Edfors et 
al. in combination with Li et al. do not disclose a buffer for storing a training sequence. 
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However Li et al. discloses in (Fig. 1 and 3) a buffer for storing a training 
sequence (Pg 465, col. 1, lines 20-28). 

Therefore it would have been obvious to one of ordinary skill in the art to modify 
the inventions of Edfors et al. in combination with Li et al. to incorporate using a buffer 
for storing a training sequence to provide initial channel parameter estimation and for 
time and frequency synchronizations. 

Conclusion 

9. The prior art made record of and not relied upon is considered pertinent to 
applicant's disclosure: 

a. Wilson et al. (IEEE, Rayleigh-Fading Environment). 

b. Vane Beek et al. (IEEE, On Channel Estimation in OFDM Systems). 

10. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Cicely Ware whose telephone number is 703-305-8326. 
The examiner can normally be reached on Monday - Friday, 8-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen Chin can be reached on 703-305-4714. The fax phone numbers 
for the organization where this application or proceeding is assigned are 703-872-9314 
for regular communications and 703-872-9314 for After Final communications. 
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Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-305- 
3900. 

Cicely Ware 
cqw 

February 19, 2004 




STEPHEN CHIN 
SUPERVISORY PATENT EXAMINE! 
TECHNOLOGY CENTER 2600 



